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LISTING OF CLATMS 



1. (Currently amended) A method of forming a conversion layer on a metallic 
surface comprising the steps of: treating the metallic surface with an aqueous 
treating solution comprising: 

(a) a source of meta-tungstate tungotuto ions; and 

(b) a soluble material comprising zirconium; and 
thereafter drying and/or baking the treated metal surface. 

2. (Original) A method according to claim 1, wherein the aqueous treating solution 
further comprises ammonium hydroxide. 

Claims 3-4. (canceled) 

5. (Currently amended) A method according to claim £ i wherein the source ol 
rneta-tungstate tungstat e ions is ooloct e d from th e group - oo a si - oting of sodium : 
potassium, lithium, calcium, cerium, bariums - magn e sium, strontium, hydroge n 
a&d ammonium meta-tungstate tungstat e salto . 



6, (Canceled) 



7. (Currently amended) A method according to claim 1, wherein the concentration 
of meta-tungstate tungsta te ions, measured as tungsten, in the treating solution 
about 0.01 g/1 to about 10.0 g/1. 

8. (Currently amended) A method according to claim 7, wherein the concentration 
of meta-tungstate tungstat e ions, measured as tungsten, in the treating solution is 
about 0.1 g/1 to about 1.5 g/1. 
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9. (Currently amended) A method according to claim 8, wherein the concentration 
of meta-tunpstate ftmgetate ions, measured as tungsten, in the treating solution i?> 
LO g/1. 

10. (Original) A method according to claim 1, wherein the soluble material 
comprising zirconium is selected from the group consisting of zirconium, 
ammonium fluoride, dihydrogen hexafluorozirconate. potassium 
hexafluorozirconate, zirconium sulfate, zirconium carbonate, zirconium nitrate, 
and zirconium phosphate. 

11. (Original) A method according to claim 10, wherein the soluble material 
comprising zirconium is dihydrogen hexafluorozirconate. 

12. (Original) A method according to claim 1, wherein the concentration of the 
soluble material comprising zirconium in the treating solution is about 0.01 g/1 n> 
about 2.0 g/1. 

J 3. (Original) A method according to claim 12, wherein the concentration of tho 
soluble material comprising zirconium in the treating solution is about 0.05 g/1 lo 
about 0.5 g/1. 

14. (Original) A method according to claim 1, wherein the aqueous treating solution 
further comprises a soluble aluminum salt. 

15. (Original) A method according to claim 14, wherein the concentration of the 
soluble aluminum salt is between 5 and 500 parts per million as aluminum. 

16. (Original) A method according to claim 1 , wherein the temperature of the treating 
solution is within the range of about 55°F to about 180°F. 
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17. (Original) A method according to claim 16, wherein the temperature of thr 
treating solution is about 70°F to about 120°F. 

18. (Original) A method according to claim 1, wherein the pH of the treating solution 
is maintained from about 2.8 to about 7.0, 

19. (Original) A method according to claim 1, wherein the parts are cleaned prior to 
treating the metallic surface with the treating solution. 

20. (Original) A method according to claim 19, wherein the metallic surface i» 
deoxidized after cleaning and prior to treating with the treating solution. 

21. (Original) A method according to claim 1, wherein the treating solution is free ol 
chromium. 

22. (Original) A method according to claim 1, wherein the treating solution is applied 
by immersion or by spraying. 

23. (Original) A method according to claim 1, wherein the treating solution furthL i 
comprises at least one of a surfactant, an accelerator, a dye, an organic polymer, ;i 
buffering agent, and a pH adjusting agent. 

24. (Currently amended) An aqueous conversion coating composition comprising :i 
source of meta- tun estate tungGtato ions and a soluble material comprising 
zirconium. 

25. (Original) A composition according to claim 24, wherein the aqueous treating 
solution funjier comprises ammonium hydroxide. 

^ Claims 26-27. (canceled) 
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29. 
30. 

31. 

32. 

33. 

34. 



(Currently amended) A composition according to claim 36 24, wherein thi- 
source of meta-tun estate tung s te te ions is sel ec te d from tho group oonoioting o i 



h ydrog e n ammonium meta-tun estate tungstato calto . 
(Canceled) 

(Currently amended) A composition according to claim 24, wherein the 
concentration of meta-tun estate tungotato ions, measured as tungsten, in li^ 
treating solution is about 0.01 g/l to about 10.0 g/L 

(Currently amended) A composition according to claim 30, wherein thc 
concentration of meta-tungstate tungotato ions, measured as tungsten, in the 
treating solution is about 0. 1 g/l to about 1 ,5 g/l. 

(Currently amended) A composition according to claim 31, wherein the 
concentration of meta-tungstate tung s tat e ions, measured as tungsten, in the 
treating solution is 1.0 g/l. 

(Original) A composition according to claim 24, wherein the soluble material 
comprising zirconium is selected from the group consisting of zirconium 
ammonium fluoride, dihydrogen hexafluorozirconate, potassium 
hexafluorozirconate, zirconium sulfate, zirconium carbonate* zirconium nitrate 
and zirconium phosphate. 

(Original) A composition according to claim 33, wherein the soluble material 
comprising zirconium is dihydrogen hexafluorozirconate. 




.gnooium, otrontiuro ; 
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35. (Original) A composition according to claim 24, wherein the concentration of the 
soluble material comprising zirconium in the treating solution is about 0.01 g/1 to 
about 2.0 g/1. 

36. (Original) A composition according to claim 35, wherein the concentration of the 
soluble material comprising zirconium in the treating solution is about 0.05 g/1 1<> 
about 0.5 g/1. 

37. (Original) A composition according to claim 24, wherein the aqueous treating 
solution further comprises a soluble aluminum salt. 

38. (Original) A composition according to claim 37, wherein the concentration of the 
soluble aluminum salt is between 5 and 500 parts per million as aluminum. 

Claims 39-40. (canceled) 

41. (Original) A composition according to claim 24, wherein the pH of the treating 
solution is maintained from about 2.8 to about 7.0. 

42. (Original) A composition according to claim 24, wherein the treating solution 
free of chromium. 

43. (Original) A composition according to claim 24, wherein the treating solution 
further comprises at least one of a surfactant, an accelerator, a dye, an organic 
polymer, a buffering agent, and a pH adjusting agent. 

44. (New) A method of forming a conversion layer on a metallic surface comprisinii 
the steps of: treating the metallic surface with an aqueous treating solution 
comprising: 



{W1263220J 



6 



Received from <+12035752600> al 8125/03 12:06:43 PM [Eastern Daylight Time) 



Aug-25-2003 12:08 Fron-CARMODY t TORRANCE +12035752600 T-4U P. 009/0)3 F-369 

Serial No.:10/099,769 ^T.t?^ 
. Docket No. 2156-090A Art Unit: 1742 



(a) a source of tungstate ions; 

(b) a soluble material comprising zirconium; and 

(c) 5 and 500 pans per million of a soluble aluminum salt; and 
thereafter drying and/or baking the treated metal surface, 

45. (New) A method according to claim 44, wherein the aqueous treating solution 
further comprises ammonium hydroxide. 

46. (New) A method according to claim 44, wherein the source of tungstate ions is 
selected from the group consisting of ortho-tungstates, meta-tungstates and para 
tungstates, polytungstates, heteropolytungstates, isopolytungstates. 
peroxytungstates, and combinations thereof. 

47. (New) A method according to claim 46, wherein the source of tungstate ions is 
selected from the group consisting of sodium, potassium, lithium, calcium, 
cerium, barium, magnesium, strontium, hydrogen and ammonium tungstate salts. 

48. (New) A method according to claim 47, wherein the source of tungstate ions ■>; 
ammonium meta-tungstate. 

49. (New) A method according to claim 44, wherein the soluble material comprising 
zirconium is dihydrogen hexafluorozirconate. 

50. (New) A method according to claim 44, wherein the treating solution furuVi 
comprises at least one of a surfactant, an accelerator, a dye, an organic polymer, •» 
buffering agent, and a pH adjusting agent. 



51. (New) An aqueous conversion coating composition comprising a source ui 
tungstate ions, a soluble material comprising zirconium, and 5 to 100 pans pci 
million of a soluble aluminum salt. 
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52. (New) A composition according to claim 51, wherein the aqueous treating 
solution further comprises ammonium hydroxide. 

53. (New) A composition according to claim 51, wherein the source of tungstate ior.N 
is selected from the group consisting of ortho-tungstates, meta-tungstates and 
para-tungstates, polytungstates, heteropolytungstates, isopolytungstates 
peroxytungstates, and combinations thereof. 

54. (New) A composition according to claim 53, wherein the source of tungstate ions 
is selected from the group consisting of sodium, potassium, lithium, calciuni.. 
cerium, barium, magnesium, strontium, hydrogen and ammonium tungstate salts. 

55. (New) A composition according to claim 54, wherein the source of tungstate ions 
is ammonium meta-tungstate. 

56. (New) A composition according to claim 51, wherein the soluble materhil 
comprising zirconium is dihydrogen hexafluoroziiconate. 

57. (New) A composition according to claim 51, wherein the treating solution furthci 
comprises at least one of a surfactant, an accelerator, a dye, an organic polymer, ;i 
buffering agent, and a pH adjusting agent. 
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